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Inhibition Effect of Alachlor on Glutathione S-transferase of Chironomus
riparius ( Diptera. Chironomidae)
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Abstract; Glutathione S-transferases (GST) is an important detoxification enzyme of the organisms. To investi-
gate the inhibition effect and the mechanism of the environmental hormone pesticide alachlor against GST of
Chironomus riparius, the inhibition activity and inhibition type of alachlor against fourth-instar larvae of C. ri-
parius were determined by microtitration assay. The results showed that alachlor significantly inhibited GST
activities both in vivo 72 h exposure and in vitro, and the inhibition degree increased in an alachlor concentra-
tion-dependent manner. The inhibition reaction of alachlor on GST was reversible. Further analysis of enzyme
kinetics revealed that the inhibition was competitive with specific substrate of 1-chloro-2,4- dinitrobenzene
(CDNB) and reduced Glutathione (GSH), that was to say that alachlor did not change the V,, value of enzymat-
ic reaction, but affected the michaelis constant (K, ). These results suggested that the GST activities of aquatic
midge could be significantly affected by the pesticide residue of alachlor, while the inhibition mechanism of

alachlor on GST was reversible and competitive.
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T PN W R AR 0 A D A o R TR M AR
TC A B, 10 o) 200 G 2 e 4 3 R B 2 RAR
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Fig. 1 Effects of alachlor on GST activities in fourth-instar larvae of C. riparius (72 h)
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Fig.2 In vitro effects of alachlor on GST activities in fourth-instar larvae of C. riparius
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Table 1

concentrations of alachlor against CDNB

F B /(g - L) Vo
Concentration of 1 ] K,
alachlor/(pg-L™") (nmol*min” -mg™ protein)

0 1.893 0.1250

1 1.898 0.1346
10 1.839 0.1636
100 1.886 02067
1 000 1.893 03521

TE 0V J B A R 5 K, K G B
Note: V,,,, represents the maximum speed of reaction, and K,, repre-

sents the Michaelis constant.

X CDNB, Hl i 4 82 0 £ 150 GST 1 £ ] Lin-
eweaver-Burk WS &, 4N & 4 Fros, S — 20 0
FEANAZ B B 2R, U 5 A0 H0 90 (3R 1)2 B Y L i A Bl 728
AR B 7 1) B RS TR (V7,) U MR K R H 4K )

N
1

O 0pgL!

® | pgl!

6 A 10 pgL?!
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X 1000 pg-L?!
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_CL
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2
=
i
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X

Reciprocal of reaction speed/(nmol'min™-mg" protein) -!

S 5 0 4 700 e 32 48 R T 8 R, A S L 2 3R R
R sE A EI I A8 R R DK [ v Y
i X} A 4 R AR Y K, 0 R A L A B —
4R Y =0.0002X +0.1508, 315 7] 1% CDNB, I &
I o452 A 92 AP 400 o (K ) 754 gL
242 UL GSH 4 isf HH 5Ll X 480 GSTs (1441 1
A KA il %L

X GSH, W B e W% i 4% B0 GST M il /£ H] Lin-
eweaver-Burk BUEIECE, (R S BT, S —H 9\ AR
PR (1 B2k, 0 1) ER i (3R 2) 3R B P R e AN 0
it 12 2 1 1 e R e I B BE (V7,,), LR oK TR B
(K,,), FLAE I 2 40 1) 590 o 8 ) e A T 48 K, JHL 41 44 L
PRI N T VA o 32 kA TR ik DAOAS TR ik
P e o it 00 1 4 R DA K, % R R R A5
F— 4 H L Y =0.0002X +0.1081, 31754 A %0 % GSH,
P B i Ko Y2 2 I 18 410 ) B0(K )M 5405 g L7

£2 X GSH,ARKERERERATER
BHGSTHV,, K,
Table 2 V,, and K, of GST at different

max

concentrations of alachlor against GSH

B /(g L) v
Concentration of 1 1 K,
alachlor/(ug-L™") (nmol*min™ -mg” protein)

0 1463 0.0657

1 1.493 0.0898
10 1473 0.1089
100 1494 0.1929
1 000 1485 02631

10 r 0 5 10

15 20 25 30 35

JEMIGSHIK BE 1) 51450/ (mmol ™)

Reciprocal of substrate GSH concentrations/ (mmol)

B4 FRERIETEY CDNB R EFRTED GST i 4/ W E # F
Fig.4 Lineweaver-Burk plots of CDNB concentration and GST activity under the inhibition of alachlor
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